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Abstract
Background. – Clinical outcomes and socioeconomic consequences after a stroke may differ between regions.
Methods. – One cohort was established prospectively in Kunming (China) to compare with a cohort of 156 stroke patients included in Limoges
(France). During 1 year, patients hospitalized within 48 hours for a first-ever hemispheric stroke were included. Demographic data and
neurocardiovascular risk factors were registered. Hemiplegia was evaluated. Functional outcome was assessed using the Barthel Index (BI)
after 3 months.
Results. – One hundred and eighteen patients were included in Kunming. Patients of Kunming were younger (61.4  13.4 vs 72.3  14.6 years in
Limoges, P < 0.0001), more involved in professional activity (36.4% vs 12.8%, P < 0.0001). Survival analysis indicated that mortality did not
differ between cohorts, but independently predicted by coma at the 2nd day (HR = 9.33, 95% CI [4.39, 19.78]) and age > 70 years (HR = 6.29,
95% CI [2.36, 16.59]). Despite a better baseline BI for patients of Kunming (50.0  34.9 vs 37.4  34.2, P = 0.0031), after adjustment for
confusing, patients in Limoges had a 2.11 OR 95% CI [1.03, 4.31]) to reach a BI > 80 at 3 months.
Conclusions. – Functional recovery for patients of Kunming was not as good as expected. The socioeconomic consequences of stroke in Kunming
are significant as they involved younger subjects who were still in work.
# 2010 Elsevier Masson SAS. All rights reserved.
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Re´sume´
Les conse´quences fonctionnelles et socioe´conomiques apre`s accident vasculaire ce´re´bral (AVC) peuvent varie´es d’un pays a` l’autre.
Me´thode. – Nous avons compare´ une cohorte d’AVC constitue´e prospectivement a` Kunming (Chine) a` une cohorte de 156 patients AVC suivie a`
Limoges (France). Durant un an, les patients hospitalise´s dans les 48 heures suivant un AVC he´misphe´rique ont e´te´ inclus. Les donne´es
de´mographiques et les facteurs de risque neuro-cardiovasculaires ont e´te´ note´s. Les he´miple´gies ont e´te´ e´value´es avec des e´chelles valide´es. Le
devenir fonctionnel e´tait e´value´ avec l’index de Barthel a` trois mois.
Re´sultats. – Cent dix-huit patients ont e´te´ inclus a` Kunming. Les patients de Kunming e´taient plus jeunes (61,4  13,4 vs 72,3  14,6,
p < 0,0001), plus souvent en activite´ professionnelle (36,4 % vs 12,8 %, p < 0,0001). L’analyse de survie montrait que la mortalite´ ne diffe´rait pas
entre les deux cohortes et e´tait lie´e de fac¸on inde´pendante a` l’existence d’un coma au second jour (HR = 9,33, 95 % IC [4,39, 19,78]) et a` un aˆge
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supe´rieur a` 70 ans (HR = 6,29, 95 % IC [2,36, 16,59]). Malgre´ un score de Barthel initial plus bas (50  34,9 vs 37,4  34,2, p = 0,0031), apre`s
ajustement, les patients de Limoges avaient une meilleure re´cupe´ration fonctionnelle a` trois mois (OR 2,11, 95 % IC [1,03, 4,31]).
Conclusion. – La re´cupe´ration fonctionnelle pour les patients de Kunming n’e´tait pas aussi bonne qu’espe´re´e par le pronostic initial. Les
conse´quences socioe´conomiques des AVC a` Kunming sont plus importantes car concernent des sujets plus jeunes, en activite´ professionnelle.
# 2010 Elsevier Masson SAS. Tous droits re´serve´s.
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1.1. Introduction
Stroke is a major public health problem throughout the
world, associated with a high mortality, disability rate and
financial costs. At the present time, stroke is the second leading
cause of death, representing 10% of all deaths worldwide [21],
and half of the survivors suffer sequelae of various extents [28],
which causes a high indirect socioeconomic burden after stroke
[16].
The profiles and trends of stroke vary between countries [12].
Of 5.7 million deaths of stroke in 2005, 87% were in low- and
middle-income countries [30]. Socioeconomic changes have led
to the emergence of neurocardiovascular disease, especially in
countries in transitional disease pattern [24]. China is in regions
of the highest incidence rate [27] which attained around 210 per
100 000 per year [19,7], and mortality rate of stroke persisted in
increasing, doubled from 1985 to 2005 [20]. Some studies point
out that age of first-ever stroke becomes younger [13]. By
contrast, benign trends have been observed in industrialized
countries [32]: retard in age of first-ever stroke, reduction in
incidence of disabling or fatal stroke, and reduction in the
proportion of modifiable risk factors [3,29]. In France, incidence
rate of stroke attains 145 per 100,000 per year, the French Dijon
register study showed a stable incidence in spite of growth of
population in risk, as well as the retard of age at first-ever stroke
onset: 5 years in men and 8 years in women [4].
The goals of the management of acute stroke are to reduce
the case fatality and dependent rate by 3 months after stroke
onset [17]. Studies of stroke prognostic can offer the predictors,
which could serve as the targets of management. The present
study aimed to compare the vital and functional outcomes by
3 months of first-ever hemispheric stroke, with consideration of
epidemiological features, from a Chinese cohort established
during the year from 2006 to 2007 with that of a French cohort
constructed previously during 2002–2003.
1.2. Methods
1.2.1. Study design
This is an observational analytic longitudinal cohort study.
Our study population consisted of patients of first-ever
hemispheric stroke. The Chinese cohort was prospectively
established from patients hospitalized in the Second Affiliated
Hospital of Kunming Medical College of China (KM) during
2006–2007. The French cohort consisted of 156 first-ever
stroke patients who were recruited prospectively in UniversityHospital of Limoges in France (LM). Same methodology was
used in the establishment of these two cohorts. Patients were
recruited over the course of 1 year with a follow-up period of
3 months. The study was approved by each local ethics
committee and written consent was obtained from either the
patient or their next of kin.
1.2.2. Sites of study and infrastructures
Kunming is a city of five million inhabitants, located in
southwest of China. The Second Affiliated Hospital of
Kunming Medical College is one of the main reference
hospitals in this city, and covers essentially the Xishan District
in which lives 448,000 inhabitants (census 2006). Limoges is a
city in west central France. The University Hospital of Limoges
covers the entire Limousine region, which has 725,000 inha-
bitants (census 2006). Both of the two cities are the capitals of
their respective provinces, and are medium-sized cities in their
respective countries.
For both of the two hospitals, the access to 24/24 hours
cerebral computed tomography (CT) and magnetic resonance
imaging (MRI) was available and none of them disposed a
neurovascular unit during study period. In both sites, according
the stroke etiology, medication treatment consisted of
antiplatelet or anticoagulant drugs in ischemic stroke patients,
and hypertonic agent for lowering intracranial pressure in
hemorrhagic stroke patients. In LM, within the department of
neurology, physiotherapy is provided from the second day after
the stroke, when necessary, patients can then be transferred to a
more suitable physical medicine and rehabilitation (PMR)
department. While in KM, the access to the rehabilitation was
limited by the finances of patients and the insurance coverage
during the study period.
1.2.3. Inclusion criteria
All patients victim of a first hemispheric stroke with
symptoms lasting at least 24 hours were included. We excluded
patients with recurrent stroke and patients hospitalized after
48 hours of the onset of stroke symptoms. Patients with
subarachnoid hemorrhage or subtentorial stroke were also
excluded as well as patients who recovered completely within
24 hours without recent lesion on MRI.
1.2.4. Variable collections
The variables collected in this study consisted of socio-
demographic information, risk factors and medical assess-
ments. The socioeconomic information included age, sex,
living situation, profession and employment status before
stroke onset.
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hypertension, current smoking, hypercholesterolemia, and
diabetes mellitus as in validated studies [4,14,26]. Hyperten-
sion was defined as recorded hypertension diagnosis in the
medical history or the use of antihypertensive drugs or  160/
90 mmHg during hospitalization post-stroke. Current smoking
was considered present if a patient smoked daily prior to
stroke, and was considered absent if the patient had never
actively smoked or had stopped smoking for at least 1 year
preceding the stroke. Hypercholesterolemia was considered if
the total one plasma cholesterol value was equal or over
6.0 mmol/L before the stroke or at the time of admission.
Diabetes mellitus was defined as a fasting plasma glucose level
exceeding 110 mg/dl or the use of a blood sugar lowering drug
before stroke.
Clinical assessments consisted of the stroke diagnosis,
stroke subtype and hemispheric localization, level of con-
sciousness, functional independence, and severity of limb
paralysis, the presence of urinary incontinence, as well as
medical complications and death.
Stroke was defined according to World Health Organization
(WHO) criteria [1] and classified into main types: ischemic
stroke (IS), intracerebral hemorrhage (ICH) and stroke of
undetermined pathological type, on the basis of clinical
examination and radiological (CT or MRI) findings. Recurrent
stroke was defined according the WHO Monica study [2],
apparent onset of a new focal neurological deficit occurring
more than 28 days after the index stroke. Level of
consciousness was measured using the Glasgow Coma Scale
[31], a score of 3 to 9 was defined as comatose. The functional
independence was evaluated from the Barthel Index (BI) [22];
the higher the score the better the independence. A full score of
100 signifies complete independence in activities of daily living
(ADL), a favorable functional outcome at 3 months was defined
as BI > 80. The severity of limb paralysis was evaluated using
the Demeurisse Motricity Index (MI) [10]; the higher the
scores, the better the limb motor function. A full score of 100
means normal motricity,  1 means complete loss of motricity.
Possible medical complications, such as pulmonary infection,
urinary tract infection, shoulder pain, shoulder-hand syndrome,
and pulmonary embolism were also collected.
1.2.5. Baseline assessment and follow-ups
Patients were examined daily by the corresponding doctors
in the Emergency or Neurology Departments of each hospital.
The baseline assessment was performed at the 2nd day (D2)
after stroke onset by a neurologist investigator. A structured
questionnaire was used to record relevant information of each
patient.
The follow-ups consisted of medical assessment at the
15th day (D15) and end of the 3rd month (M3) after stroke
onset. The score of BI at M3 was defined as the functional
outcome. For the outpatients, the evaluations were carried out
during a consultation organized for recruited patients. To
guarantee the validity of data, the information available from
each patient was checked weekly by the study group of
neurologists and epidemiologists.1.2.6. Statistical analysis
Database was established using EpiData 3.1 (EpiData
Association, Denmark) with data controls. Quantitative
variables were described as means with standard deviations.
Qualitative variables were described as frequency and
percentages. Continuous variables within groups were com-
pared using Student t tests or Mann Whitney rank sum tests
according to the distribution of variables. Comparisons
between percentages were performed using Pearson’s Chi2
test or Fisher’s exact test according the expected values.
Age was categorized as  70 versus > 70 years; MI at D2
was categorized as complete loss of motricity versus
incomplete loss. The progress of independence function and
motricity were assessed by calculating the difference of BI and
MI between the M3 and the D2 after stroke onset. BI at M3 was
dichotomized to  80 versus > 80.
Survival analyses used the Kaplan Meier and Cox
proportional hazard models. Baseline time was time from date
of stroke to death or censoring time. The Kaplan-Meier method
was used to estimate the probability of survival 3 months after
stroke onset, the two cohorts’ curves were compared using
Peto-peto’s Wilcoxon test as the survival curves crossed.
Estimates associated with cohorts were assessed by univariate
followed by multivariate Cox model analyses. The hypothesis
for proportional risks was checked by the log(log S(t)) = f (t)
curves. Variables with P-values < 0.20 in the univariate
analysis were entered into the complete multivariate model,
which was simplified in a stepwise descending manner.
Differences in vital outcome were expressed as hazard ratios
(HR); HR > 1 means association with a greater risk of decease
than reference level.
A logistic regression model was used to assess adjusted
estimates of favorable functional outcome (BI > 80) at M3
associated with cohorts. Univariate analysis was performed and
variables with P-values < 0.20 were entered into the multi-
variate model, which was simplified in a stepwise descending
manner. Differences in functional outcome were presented as
odds ratios (OR); an OR > 1 means an association with a
greater probability of getting a favorable functional outcome.
Confusion between variables were defined as variations in
estimates > 20% when a variable was removed. Relevant
interactions were tested in the final multivariate models.
P-values less than 0.05 were considered as statistically
significant. Analyses were performed with SAS1 V9.1 (SAS
Institute, Cary, NC) and STATA statistical analysis package
(Stata Corp, Texas).
1.3. Results
1.3.1. Constitution of cohorts
Three hundred and fifteen patients in Kunming and
605 patients in Limoges were hospitalized for all stroke
subtypes during respective study period. The inclusion and non-
inclusion process is displayed in Fig. 1.
Patients in the cohort of KM were younger (61.4  13.4) as
compared to LM cohort (72.3  14.6, P < 0.0001); more
involved in profession activities, and usually had more
[()TD$FIG]
Fig. 1. Flow chart eligibility of patients in the Kunming and Limoges cohorts. TIA: transient ischemic attack; SAH: subarachnoid hemorrhage.
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they had more shoulder pain. Other main characteristics of the
two cohorts were presented in Table 1.
1.3.2. Mortality
The mortality at M3 was 14.1% in the LM cohort and 9.3%
in the KM cohort (Peto-peto’s Wilcoxon test, P = 0.37). As
shown by Kaplan-Meier survival curve (Fig. 2), the mortality in
the KM cohort occurred mainly within the first 10 days, while
death in the LM cohort occurred more after 15 days.
The univariate Cox proportional hazard model identified six
variables associated with survival with P-values < 0.20: age
( 70 vs 70), living situation (with company vs alone),
professional situation (inactive vs active), hypercholesterole-
mia (normal vs hypercholesterolemia), coma at D2 (absent vs
present), and baseline MI (incomplete vs complete loss). In the
final multivariate model, due to confusion, two non-significant
variables (living situation and baseline MI) were maintained inTable 1
Baseline and short-term follow-up characteristics of the two first-ever hemispheric
Variables Cohorts
Kunming (n = 118)
Percent (%)
Age > 70 years 27.1
Male sex 63.6
Living alone 3.4






Localization in right hemisphere 44.9
Initial coma 16.1
Urinary incontinence at D2 17.0
Pneumonia at D2 7.6
Shoulder pain at D15 31.2
D2: the 2nd day; D15: the 15th day.the final model (Table 2). The LM cohort was associated with a
0.47 adjusted HR, 95% CI [0.18–1.23]. Variables indepen-
dently and significantly associated with death were presence of
coma at D2 (HR: 9.33, 95% CI [4.39–19.78]) and age over 70
(HR: 6.26 [2.36–16.59]).
1.3.3. Functional outcome
As shown in Table 3, the baseline BI was significantly higher
in KM as compared to LM. However, BI outcome at M3 no
longer differed between cohorts, while the MI remained better
in KM. The progression of MI was parallel in the two cohorts,
although there was greater progression of BI in LM.
To adjust estimates associated with cohorts for functional
outcome at M3, we used a logistic regression model. In the
univariate analysis, the following seven variables were
associated with better functional outcome (BI > 80 vs  80)
with P-values < 0.20: age, sex, current smoking, coma at D2,
urinary incontinence at D2, baseline BI and baseline MI. Thestroke cohorts of Kunming and Limoges.
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Fig. 2. Kaplan-Meier survival curves for two first-ever hemispheric stroke
cohorts of Kunming and Limoges during 3 months follow-up. KM: cohort of
Kunming, China; LM: cohort of Limoges, France; IS: ischemic stroke; ICH:
intracerebral hemorrhage. * Peto-peto’s Wilcoxon test.
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with a 2.11 OR, 95% CI [1.03, 4.31] to attain a BI > 80 at M3.
1.4. Discussion
Rapid socioeconomic progress, demographic and life style
changes have taken place in China over the past decades, which
conduct an epidemiological transition. As evidence of this
transition, vascular disease has emerged as a leading cause of
death among Chinese adults and stroke is responsible for overTable 2
Adjusted hazard ratio of progression to death for the two first-ever hemispheric
stroke cohorts in the 3 months.
Variables Adjusted hazard ratio 95% CI P
Coma at D2
Absence RL
Presence 9.33 [4.39, 19.78] < 0.0001
Age
 70 years RL
> 70 years 6.26 [2.36, 16.59] 0.0002
Loss of motricity at D2
Incomplete RL
Complete 0.52 [0.25, 1.09] 0.0828
Living situation
Living with company RL
Living alone 1.61 [0.67, 3.89] 0.2885
Cohort
KM RL
LM 0.47 [0.18, 1.23] 0.1239
RL: reference level; D2: the 2nd day; KM: cohort of Kunming, China; LM:
cohort of Limoges, France.40% of the total mortality [20]. Comprehensive management
strategies are urgently required in the primary prevention as
well as in the acute and subacute phases to reduce the increasing
burden of stroke in China.
In this study, the average age of 61 years of first-ever stroke
found in the cohort of Kunming was comparable to that found
by Wu et al. in a survey in 16 cities in the 1990s and a more
recent multiple centre studies [36,37], almost 10 years younger
than patients in the cohort of Limoges, so that patients in KM
were more involved in professional activities. The predomi-
nance of male patients in KM may be also stem from this
disparity in age. Our study also found a higher prevalence of
modifiable risk factors in KM. Concurrence of multiple risk
factors has potentiating effect [15], which may account for the
younger age of stroke onset.
The case-fatality was independently prognosticated by age
(> 70 years) and the presence of coma at D2. ICH was not
found in the final model, but as ICH is more fatal in the early
phase [35], it might account for the high early phase mortality
in KM. After adjustment for prognostic factors, the LM cohort
was associated with a 0.47 HR, not statistically significant
(P = 0.1239), but suggesting a decreased risk of death in LM,
which accounted for the younger age of stroke onset in KM.
With respect to functional outcome, studies of stroke
prognosis show that the motricity is the most important factor in
functional independence [5], initial function is correlated with
outcome [33], and initial urinary incontinence is a robust
predictor [23]. Patients in KM had better motricity at M3, better
initial independence and less urinary incontinence, would thus
be expected to have a better functional outcome. However, at
M3, there was no univariate difference in BI between the two
cohorts. Conversely, in the final multivariate model, patients in
LM were associated with a 2.11 OR to attain a BI > 80 at M3.
Notice that the recovery in motricity was parallel in both
cohorts and motricity function always better in KM than in LM.
Taken together, these results suggested that during the 3months,
patients in KM had insufficiently explored their independence
function. This could partly be explained by the lack of
rehabilitation training. Further, the complaint of shoulder pain
was also more common in KM, while the incidence of shoulder
pain is correlated with the severity of the motricity impairment
[9]. A higher motricity but more shoulder pain could be
explained by the lack of facilities for postural care in bed, in
manual handing, as well as in the access to rehabilitation in KM
during early phase.
Several aspects restrict the access to rehabilitation in China.
The first obstacle consists of a large gap of qualified
rehabilitation professionals. An investigation estimated that
in 2002 only 5640 qualified physiotherapists available in China,
namely a density of 0.4 per 100,000 population [8], comparing
with 55,800 physiotherapists in activities the same year in
France, so a density of 93 per 100,000 [11]. Besides the limited
rehabilitative resources, finances are another limitation.
Rehabilitation is often considered to increase the economic
charge of patients, with knowing that 79% of rural residents and
45% of urban citizens in China have no health insurance [34].
While in France, stroke is listed among the long-lasting
Table 3
Progression of Barthel Index and Demeurisse Motricity Index during 3 months follow-up of two first-ever hemispheric stroke cohorts of Kunming and Limoges.
Variables Cohorts Pa
Kunming Limoges
n Mean  SD n Mean  SD
Baseline
Barthel at D2 (/100) 118 50.0  34.9 156 37.4  34.2 0.0031
Motricity Index at D2(/100) 118 58.2  33.7 156 48.6  36.4 0.0246
Outcomes
Barthel at M3 (/100) 103 86.0  20.2 114 79.6  29.4 0.0608
Motricity Index at M3(/100) 103 88.6  17.9 114 75.8  30.6 0.0002
Progress
Progress in Barthel (D2 to M3) 103 31.6  26.5 114 43.9  46.0 0.0185
Progress in motricity (D2 to M3) 103 24.6  21.0 114 27.9  48.4 0.5127
D2: the 2nd day; M3: the 3rd month.
a Mann Whitney rank sum test p value.
Table 4
Adjusted odds ratio of functional outcome at 3 months (Barthel indexs > 80) for
the two first-ever hemispheric stroke cohorts.
Variables Adjusted odds ratio 95% CI P
Age
 70 years RL
> 70 years 0.37 [0.19, 0.73] 0.0044
Coma at D2
Absence RL
Presence 0.21 [0.07, 0.63] 0.0054
Loss of motricity at D2
Incomplete RL
Complete 0.36 [0.16, 0.83] 0.017
Urinary incontinence at D2
Absence RL
Presence 0.43 [0.21, 0.88] 0.0203
Sex
Female RL
Male 2.08 [1.10, 3.94] 0.0243
Cohort
KM RL
LM 2.11 [1.03, 4.31] 0.0401
RL: reference level; D2: the 2nd day; KM: cohort of Kunming, China; LM:
cohort of Limoges, France.
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the French State Healthcare scheme. The proportion of stroke
rehabilitation costs in China is just half of that in industrialized
countries [25]. Benefits of rehabilitation in stroke have been
recognized: it improves not only the deficiencies, but especiallythe adaptation in ADLs [18]. Recent health economic studies in
China have shown a good costs/effectiveness for rehabilitation
training [6]. It would be interesting to continue this kind of
health economic research to promote rehabilitation, in view of
the resumption of professional activities in the younger
patients.
1.4.1. Limitation and strengths
The limitations in this study stem from the fact that it was
hospital-based and representations of whole regions were
thus limited, patients with mild stroke not seen in hospital
may have been overlooked. Then this study was a descriptive
one, which compared between two very different regions at
two periods with different healthcare systems. However, just
as well, it reflected the real situations. The strength of this
study stems from the survey of two large cohorts over a
relatively long time using the same methodology. This latter
point allowed us to perform multivariate analyses for survival
and functional status resulting in adjusted estimates for
cohorts.
1.5. Conclusion
Our results showed less functional recovery in the KM
cohort, possibly due to the limited access to rehabilitation
training caused by the limited healthcare resources. The
consequences would have more impact as these patients were




Les accidents vasculaires ce´re´braux (AVC) sont un proble`me
majeur de sante´ publique a` travers le monde avec une forte
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de´ce`s repre´sentant 10% des de´ce`s a` travers le monde et la moitie´
des survivants ont des se´quelles importantes, ce qui entraıˆne des
conse´quences socioe´conomiques importantes [21,28,16].
Les caracte´ristiques e´pide´miologiques des AVC varient a`
travers les diffe´rents pays [12]. Sur 5,7millions de de´ce`s parAVC
en 2005, 87 % ont eu lieu dans des pays a` faible niveau
e´conomique [30]. Lesmodifications socioe´conomiques des pays
en de´veloppement a fait accroıˆtre le poids des pathologies neuro-
cardiovasculaires [24]. LaChine est une re´gionde forte incidence
[27] qui atteint 210 pour 100 000 par an [19,7] avec un taux de
mortalite´ croissant qui a double´ entre 1985 et 2005 [20].
Certaines e´tudes enChine ont souligne´ le fait que le premierAVC
survient chez des sujets de plus en plus jeunes [13]. Au contraire,
certains e´le´ments encourageants ont e´te´ observe´s dans les pays
industrialise´s [32] : recul de l’aˆge du premier AVC, re´duction de
l’incidence, des se´quelles, du taux de de´ce`s et re´duction d’un
certain nombre de facteurs de risque modifiables [3,29]. En
France, l’incidence est estime´e aux alentours de 145 pour
100 000 par an et le registre deDijonmontre une incidence stable
malgre´ l’augmentation des facteurs de risque ainsi qu’un recul de
l’aˆge de survenue du premier accident, de cinq ans chez les
hommes et huit ans chez les femmes [4].
L’objectif de la prise en charge aigue¨ est de re´duire le taux de
mortalite´ et de de´pendance a` trois mois [17]. Notre e´tude avait
pour but de comparer le devenir vital et fonctionnel a` trois mois
apre`s un premier AVC he´misphe´rique entre une cohorte
chinoise e´tablie entre 2006 et 2007 et une cohorte franc¸aise
suivie pre´ce´demment entre 2002 et 2003.
2.2. Me´thodes
2.2.1. Sche´ma de l’e´tude
Il s’agit d’une e´tude observationnelle, prospective, de suivi
longitudinal de cohorte. Les sujets e´tudie´s e´taient des patients
victimes d’un premier AVC he´misphe´rique. La cohorte
chinoise a e´te´ constitue´e de fac¸on prospective a` partir des
patients hospitalise´s dans le Second Affiliated Hospital of
Kunming Medical College of China (KM) entre 2006 et 2007.
La cohorte franc¸aise e´tait constitue´e de 156 premiers AVC
he´misphe´riques recrute´s prospectivement a` l’hoˆpital universi-
taire de Limoges en France (LM). La meˆme me´thodologie a e´te´
utilise´e pour les deux cohortes. Les patients ont e´te´ recrute´s
pendant un an et suivis pendant trois mois. L’e´tude a e´te´
approuve´e par le comite´ e´thique local des deux hoˆpitaux. Un
consentement e´crit a e´te´ obtenu.
2.2.2. Lieu d’e´tude et infrastructures
Kunming est une ville de cinq millions d’habitants localise´e
dans le Sud-Ouest de la Chine. Le Second Affiliated Hospital of
Kunming Medical College est l’un des hoˆpitaux les plus
importants de la ville et couvre essentiellement le Xishan
District dans lequel vivent 448 000 habitants. Les deux villes
sont les capitales respectives de leur province et sont des villes
de moyenne importance dans leur pays respectif.
Pour les deux hoˆpitaux, il existe un acce`s 24 heures sur 24 a`
l’imagerie ce´re´brale par scanner ou IRM et aucune des deux nedisposait d’unite´ neurovasculaire pour la prise en charge
initiale. Sur les deux sites, en fonction de l’e´tiologie de l’AVC,
la prise en charge comprenait un traitement antiagre´gant
plaquettaire ou anticoagulant pour les AVC ische´mique et un
traitement de l’œde`me ce´re´bral par agent me´dicamenteux pour
les AVC he´morragiques. A` Limoges, dans le service de
neurologie, la kine´sithe´rapie e´tait de´bute´e de`s le second jour
post-AVC et si ne´cessaire, les patients e´taient transfe´re´s dans un
service de me´decine physique et de re´adaptation. Au contraire,
a` Kunming, l’acce`s a` la re´e´ducation e´tait limite´ par les
conside´rations financie`res lie´es au syste`me d’assurance des
patients : tre`s peu avaient donc acce`s a` la re´e´ducation.
2.2.3. Crite`res d’inclusion
Tous les patients victimes d’un premier e´pisode clinique
d’AVC he´misphe´rique avec des symptoˆmes durant plus de
24 heures. E´taient exclus, les re´cidives d’AVC, les patients
hospitalise´s 48 heures apre`s le de´but des symptoˆmes, les
patients avec he´morragie me´ninge´e ou sous-tentorielle ou pour
lesquels il n’y avait pas eu d’imagerie ce´re´brale dans les
24 premie`res heures.
2.2.4. Les variables collecte´es
Les donne´es socioe´conomiques collecte´es comprenaient
l’aˆge, le sexe, le mode de vie, la profession. Les facteurs de
risque e´value´s e´taient l’hypertension arte´rielle, le tabagisme
actif, l’hypercholeste´role´mie, le diabe`te [4,14,26]. L’hyperten-
sion e´tait de´finie par un ante´ce´dent ou des chiffres tensionnels
supe´rieurs a` 160/90. Le tabagisme actif a e´te´ retenu si le patient
fumait les jours pre´ce´dents l’AVC ; il n’a pas e´te´ retenu si le
patient n’avait jamais fume´ ou avait stoppe´ de fumer depuis
plus d’un an avant l’AVC. L’hypercholeste´role´mie a e´te´
conside´re´e pre´sente si le taux e´tait supe´rieur ou e´gal a` 6 mmol/l
avant l’accident ou au moment de l’accident vasculaire. Le
diabe`te e´tait de´fini par un taux de glucose supe´rieur a` 110 mg/dl
ou par l’existence d’un traitement diabe´tique avant l’AVC.
L’e´valuation clinique comprenait la confirmation du
diagnostic d’AVC, le type d’AVC – ische´mique ou
he´morragique –, le niveau de conscience, l’autonomie
fonctionnelle, la se´ve´rite´ des de´ficiences, la pre´sence d’une
incontinence urinaire et les complications me´dicales.
L’AVC a e´te´ de´fini selon les crite`res de World Health
Organisation (WHO) et classe´ en deux types : accident
ische´mique (IS) et accident he´morragique (ICH) sur la base de
l’examen clinique et de l’imagerie ce´re´brale [1]. La re´cidive
d’AVC a e´te´ de´finie selon les crite`res de l’e´tude WHO Monica
[2] par l’apparition d’un nouveau de´ficit neurologique focal
plus de 28 jours apre`s un premier accident. Le niveau de
conscience a e´te´ mesure´ par l’e´chelle de Glasgow [31], un score
de 3 a` 9 de´finissant un coma. L’inde´pendance fonctionnelle a
e´te´ e´value´e par l’index de Barthel (IB) [22]. Une e´volution
favorable a e´te´ de´finie par un score d’IB supe´rieur a` 80. La
se´ve´rite´ de la paralysie des membres a e´te´ e´value´e par l’index
moteur de Demeurisse (IM) [10] : plus le score est haut, moins
la paralysie est importante ; un score a` 100 signifie une
motricite´ normale. Les possibles complications me´dicales,
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d’e´paule, embolie pulmonaire, ont e´te´ collecte´es.
2.2.5. E´valuation initiale et suivi
L’e´valuation initiale a e´te´ re´alise´e le second jour post-AVC
(j2) par un neurologue investigateur. Un questionnaire structure´
a e´te´ utilise´ pour recueillir les informations pour chaque patient.
Le suivi consistait en une e´valuation me´dicale le 15e jour et
final a` la fin du troisie`me mois apre`s l’AVC (M3). Le devenir
fonctionnel a e´te´ de´fini par le score de IB a`M3. Pour les patients
sortis de l’hoˆpital, l’e´valuation a e´te´ re´alise´e durant une
consultation a` l’hoˆpital.
2.3. Analyse statistique
La base de donne´es a e´te´ e´tablie sur EpiData 3.1 (EpiData
Association, Danemark) avec controˆle des donne´es. Les
variables quantitatives ont e´te´ exprime´es par les moyennes et
les de´viations standards. Les variables qualitatives ont e´te´
exprime´es par les fre´quences et les pourcentages. Les variables
continues ont e´te´ compare´es en utilisant le test t de Student ou
Mann Whitney selon la distribution des variables. La
comparaison entre les pourcentages a e´te´ re´alise´e en utilisant
les tests Pearson’s Chi2 ou Fischer’s exact.
L’aˆge a e´te´ cate´gorise´ en deux, infe´rieur ou e´gal a` 70 versus
supe´rieur a` 70. Le score moteur a e´te´ e´galement cate´gorise´ en
deux niveaux : de´ficit moteur complet versus de´ficit moteur
incomplet a` j2. La progression sur le score de l’IB et sur le mI a
e´te´ calcule´e par la diffe´rence entre le re´sultat a` M3 et
l’e´valuation initiale a` j2.
L’analyse de survie a e´te´ re´alise´e a` partir des mode`les de
KaplanMeier et Cox proportional hasard model. La me´thode de
Kaplan Meier a e´te´ utilise´e pour estimer la probabilite´ de survie
a` M3 et les courbes des deux cohortes ont e´te´ compare´es avec le
test Peto-peto’s Wilcoxon.
[()TD$FIG]
Fig. 1. Sche´ma de constitution des deux cohortes a` Kunming et a` Limoges. AVC
he´morragie sous-arachnoı¨dien.La diffe´rence dans le devenir vital entre les deux cohortes a
e´te´ exprime´e par le hazard ratios (HR) ; HR supe´rieur a` 1
signifiant un plus fort risque de de´ce`s.
Une re´gression logistique a e´te´ utilise´e pour ajuster les
variables lie´es a` une bonne re´cupe´ration fonctionnelle (IB < 80)
a` M3. Les variables ont e´te´ e´tudie´es en univarie´es et celles avec
un p < 0,20 ont e´te´ entre´e dans le mode`le multivarie´.
p < 0,05 a e´te´ conside´re´ comme significatif sur le plan
statistique. Les analyses ont e´te´ re´alise´es avec SAS V9.1 (SAS
institute, Cary, NC) et STATA statistical analyis package (Stata
Corp, Texas).
2.4. Re´sultats
2.4.1. Constitution des cohortes
Trois cent quinze patients a` KM et 605 a` LM ont e´te´
hospitalise´s pour tout type d’AVC pendant la pe´riode respective
d’inclusion. Le diagramme d’inclusion est repre´sente´ par la
Fig. 1.
Les patients de la cohorte de KM e´taient plus jeunes
(61,4  13,4) compare´s aux patients de la cohorte de LM
(72,3  14,6, p < 0,0001), plus souvent en activite´ profession-
nelle et avec plus souvent des facteurs de risque cardiovascu-
laires. Au 15e jour post-AVC, ils avaient plus souvent des
douleurs d’e´paule. Les autres caracte´ristiques des deux
cohortes sont repre´sente´es dans le Tableau 1.
2.4.2. Mortalite´
La mortalite´ a` M3 e´tait de 14,1 % dans la cohorte de LM et
de 9,3 % dans la cohorte de KM (Peto-peto’s Wilcoxon
test, p = 0,37). Comme le montre la courbe de survie de
Caplan Meyer (Fig. 2), la mortalite´ dans la cohorte de KM
apparaıˆt rapidement dans les dix premiers jours alors que dans
la cohorte de LM, les de´ce`s surviennent plus tardivement apre`s
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Fig. 2. Courbe de survie cumule´e de Kaplan-Meier des patients post-accident
vasculaire ce´re´bral de Kunming et de Limoges pendant les trois premiers mois.
KM : cohorte deKunming ; LM : cohorte de Limoges ; AIC : accident ische´mique
constitue´ ; HIC : he´morragie intrace´re´brale. * test de Peto-peto’s Wilcoxon.
Tableau 2
Mode`le des hasards ratio de Cox pour les deux cohortes d’accidents vasculaires
ce´re´braux suivies a` trois mois.
Variables Hasard ratio ajuste´ IC 95 % p
Coma a` j2
Absence NR
Pre´sence 9,33 [4,39, 19,78] < 0,0001
Aˆge
 70 ans NR
> 70 ans 6,26 [2,36, 16,59] 0,0002
Perte de la motricite´ a` j2
Incomple`te NR
Comple`te 0,52 [0,25, 1,09] 0,0828
Seul a` domicile
Avec compagnie NR
Seul 1,61 [0,67, 3,89] 0,2885
Cohorte
KM NR
LM 0,47 [0,18, 1,23] 0,1239
NR : niveau de re´fe´rence ; j2 : 2e jour ; KM : cohorte de Kunming ; LM : cohorte
de Limoges.
Tableau 1
Principales caracte´ristiques initiales et au cours du suivi des patients de Kunming et de Limoges.
Variables Cohortes p
Kunming (n = 118)
Pourcentage (%)
Limoges (n = 156)
Pourcentage (%)
Aˆge > 70 ans 27,1 62,8 < 0,0001
Sexe masculin 63,6 51,3 0,0423
Seul a` domicile 3,4 48,7 < 0,0001
En activite´ professionnelle 36,4 12,8 < 0,0001
Hypertension arte´rielle 78,0 66,0 0,0307
Hypercholeste´role´mie 44,1 32,7 0,0542
Tabagisme actif 38,1 27,6 0,0635
Diabe`te 17,0 14,1 0,5172
AVC he´morragique 39,8 15,4 < 0,0001
Localisation ce´re´brale a` droite 44,9 41,0 0,5192
Coma initial 16,1 11,5 0,2738
Incontinence urinaire a` j2 17,0 41,7 < 0,0001
Pneumopathie a` j2 7,6 5,8 0,5388
Douleur d’e´paule a` j15 31,2 19,2 0,0236
J2 : 2e jour ; j15 : 15e jour.
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survie avec un p < 0,20 : l’aˆge (infe´rieur ou e´gal a` 70 versus
70), la situation maritale (seul ou non a` domicile), la situation
professionnelle (inactif versus actif), l’hypercholeste´role´mie
(normale versus hypercholeste´role´mie), coma a` j2 (absent
versus pre´sent) et le MI initial (de´ficit complet versus
incomplet) (Tableau 2). Les variables lie´es de fac¸on inde´pen-
dante au de´ce`s e´taient la pre´sence d’un coma a` j2 (HR 9,33,
95 % IC [4,39–19,78]) et l’aˆge supe´rieur a` 70 ans (HR 6,26,
95 % IC [2,36–16,59]).
2.4.3. Devenir fonctionnel
Comme le montre le Tableau 3, l’IB initial e´tait
significativement plus e´leve´ a` KM compare´ a` LM. Cependant,
le devenir a` trois mois e´value´ par l’IB n’e´tait pas diffe´rent entreles deux cohortes alors que le MI e´tait meilleur a` KM. La
progression du MI e´tait identique dans les deux groupes alors
qu’il y avait une meilleure progression de l’IB a` LM.
Dans l’analyse univarie´e, sept variables e´taient associe´es a`
un meilleur devenir fonctionnel a` trois mois (IB > 80 vs
IB  80) avec un p < 20 : aˆge, sexe, tabagisme actif, coma a` j2,
incontinence urinaire a` j2, score initial de l’IB et score initial du
MI. Pour ajuster les estimations associe´es aux cohortes
concernant le devenir fonctionnel a` trois mois, nous avons
Tableau 3




n M  ET n M  ET
Initial
Barthel a` j2(/100) 118 50,0  34,9 156 37,4  34,2 0,0031
Motricite´ a` j2(/100) 118 58,2  33,7 156 48,6  36,4 0,0246
Devenir
Barthel a` m3 (/100) 103 86,0  20,2 114 79,6  29,4 0,0608
Motricite´ a` m3(/100) 103 88,6  17,9 114 75,8  30,6 0,0002
Progression
Progression du Barthel (j2 a` m3) 103 31,6  26,5 114 43,9  46,0 0,0185
Progression de la motricite´ (j2 a` m3) 103 24,6  21,0 114 27,9  48,4 0,5127
M  ET : moyenne  e´carte-type ; j2 : 2e jour ; m3 : 3 mois.
a p-value selon le test de Mann-Whitney.
Tableau 4
Re´gression logistique sur le devenir fonctionnel a` trois mois post-accident
vasculaire ce´re´bral (l’index de Barthel > 80) dans les deux cohortes.
Variables Odds ratio ajuste´ IC 95 % p
Aˆge
 70 ans NR
> 70 ans 0,37 [0,19, 0,73] 0,0044
Coma a` j2
Absence NR
Pre´sence 0,21 [0,07, 0,63] 0,0054
Perte de la motricite´ a` j2
Incomple`te NR
Comple`te 0,36 [0,16, 0,83] 0,017
Incontinence urinaire a` j2
Absence NR
Pre´sence 0,43 [0,21, 0,88] 0,0203
Sexe
Femme NR
Homme 2,08 [1,10, 3,94] 0,0243
Cohorte
KM RL
LM 2,11 [1,03, 4,31] 0,0401
NR : niveau de re´fe´rence ; j2 : 2e jour ; KM : cohorte de Kunming ; LM : cohorte
de Limoges.
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montrait que les patients de la cohorte de LM avaient plus de
chance d’obtenir un IB supe´rieur a` 80 a` M3 avec un OR de 2,11
(95 % IC [1,03–4,31]).2.5. Discussion
Les progre`s socioe´conomiques rapides, les changements
de´mographiques et de style de vie qui sont survenus ces dix
dernie`res anne´es en Chine ont conduit a` une transition
e´pide´miologique. Cette transition se manifeste en particulier
par l’e´mergence des maladies vasculaires comme une des
principales causes de de´ce`s chez les adultes, les AVC e´tant
responsables d’environ 40 % de la mortalite´ totale [20]. La
structuration de la prise en charge des AVC est urgente tant au
niveau de la pre´vention primaire que de la pre´vention
secondaire et des se´quelles dans le but de re´duire le poids
sur la socie´te´.
Dans cette e´tude, la moyenne d’aˆge de 61 ans pour un
premier AVC he´misphe´rique trouve´ dans la cohorte de KM est
comparable a` celle trouve´e par Wu et al. dans une e´tude sur
16 villes dans les anne´es 1990 et dans une e´tude multicentriques
plus re´cemment publie´e [36,37]. Les patients dans la cohorte de
KM, plus jeunes d’une dizaine d’anne´es que les patients dans la
cohorte de LM, e´taient plus souvent en activite´ professionnelle.
La pre´valence de sujets masculins dans la cohorte de KM peut
expliquer cette disparite´ au niveau des aˆges. Notre e´tude a
e´galement trouve´ une pre´valence plus importante des facteurs
de risque modifiables a` KM [15]. La pre´sence de plusieurs
facteurs de risque qui se potentialisent entre eux peut e´galement
expliquer le fait que les AVC surviennent a` des aˆges plus
pre´coces a` KM.
Le taux de mortalite´ e´tait lie´ a` l’aˆge et a` la pre´sence d’un
coma a` j2. Les AVC he´morragiques n’e´taient pas retenus dans
le mode`le final mais ce type d’AVC entraıˆnant des de´ce`s plus
pre´coces [35], ils peuvent intervenir dans le taux de mortalite´
pre´coce plus important a` KM. Apre`s ajustement sur les facteurs
de pronostic, la cohorte de LM e´tait associe´e a` un meilleur
devenir vital (HR 0,47) mais de fac¸on non statistiquement
significative, ce qui sugge´rait malgre´ tout, une diminution de
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e´taient plus jeunes.
Concernant le devenir fonctionnel, les e´tudes sur le
pronostic montrent que la motricite´ est un des plus importants
facteurs intervenant dans la re´cupe´ration fonctionnelle [5], que
l’e´tat fonctionnel initial est corre´le´ a` l’e´tat fonctionnel final
[33], que l’incontinence urinaire initiale est un robuste
pre´dicteur du devenir fonctionnel [23]. Les patients de la
cohorte de KM avaient une meilleure motricite´ a` trois mois, une
meilleure autonomie fonctionnelle initiale et moins souvent
d’incontinence urinaire, ce qui pouvait laisser espe´rer une
meilleure re´cupe´ration fonctionnelle. Malgre´ cela, a` trois mois,
il n’y avait pas de diffe´rence entre le niveau fonctionnel des
deux cohortes. Les patients de LM avaient plus de chance
d’obtenir un IB supe´rieur a` 80 (OR a` 2,11). Il est important de
noter que la re´cupe´ration de la motricite´ e´tait paralle`le dans les
deux cohortes et que les patients de KM avaient une meilleure
motricite´ a` trois mois. Ces diffe´rents re´sultats sont en faveur
d’une mauvaise exploitation fonctionnelle de la re´cupe´ration
analytique pour les patients de KM. Cela peut eˆtre en partie
explique´ par le de´faut de re´e´ducation de ces patients. De plus,
on notait e´galement plus de douleurs d’e´paule dans la cohorte
de KM alors que les complications d’e´paule sont associe´es a` la
se´ve´rite´ de l’AVC et, en particulier, du de´ficit moteur [9]. Les
patients de KM avaient donc plus de douleurs d’e´paule avec une
meilleure motricite´ ce qui, la`-aussi, est en faveur d’une
mauvaise prise en charge a` la fois en termes de posture et de
nursing et e´galement en termes d’acce`s a` la re´e´ducation a` la
phase aigue¨.
On peut e´voquer diffe´rentes causes limitant l’acce`s a` la
re´e´ducation en Chine. Le premier obstacle concerne le nombre
de professionnels forme´s. En 2002, on pouvait estimer le
nombre de kine´sithe´rapeutes qualifie´s a` seulement 5640 en
Chine, ce qui fait une densite´ de 0,4 pour 100 000 habitants [8]
compare´s aux 55 800 kine´sithe´rapeutes en activite´, en France,
la meˆme anne´e correspondant a` une densite´ de 93 pour 100 000
[11]. A` coˆte´ de ces ressources limite´es, l’aspect financier est
une autre limitation. La re´e´ducation est conside´re´e comme
augmentant la charge e´conomique pour les patients en sachant
que 79 % de la population rurale et 47 % de la population
urbaine n’ont pas de couverture sociale en Chine [34]. En
France, l’AVC est pris en charge a` 100 % par le syste`me de
soins. Les be´ne´fices de la re´e´ducation post-AVC ont e´te´ bien
de´montre´s [25,18]. Elle ame´liore non seulement les de´ficiences
mais e´galement les adaptations dans les activite´s de la vie
journalie`re. Des e´tudes me´dicoe´conomiques re´centes en Chine
ont montre´ un rapport couˆt-efficacite´ en faveur de la
re´e´ducation [6]. Il sera inte´ressant de continuer ce type d’e´tude
me´dicoe´conomique dans le but de promouvoir la re´e´ducation et
de pouvoir remettre ces sujets jeunes en activite´ profession-
nelle.
2.5.1. Limites
Une des limitations de cette e´tude est le fait qu’il s’agit de
cohortes hospitalie`res qui ne repre´sentent pas la globalite´ des
AVC de la re´gion. De plus, les re´gions e´tudie´es ne sont pas
force´ment repre´sentatives de la totalite´ des territoires dans lesdeux pays. Cependant, cette e´tude refle`te la situation re´elle et
concre`te de deux villes de moyenne importance. L’inte´reˆt de
cette e´tude re´side dans le fait que nous avons suivi deux
cohortes suffisamment importantes pendant trois mois avec la
meˆme me´thodologie, ce qui permet de comparer les prises en
charge et de faire apparaıˆtre un effet cohorte sur la re´cupe´ration
fonctionnelle.
2.6. Conclusion
Nos re´sultats ont montre´ une moins bonne re´cupe´ration
fonctionnelle dans la cohorte de Kunming possiblement due a`
un acce`s limite´ a` la re´e´ducation et a` la re´adaptation en rapport
avec les difficulte´s concernant les ressources me´dicoe´conomi-
ques. Les conse´quences sont d’autant plus importantes que les
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